Michael T. Davis
Pre-Calculus

1.5 Quadratic Functions
September 10-15, 2015

Name: Sl Tons / Ancwers

Key Topics to Be Covered

e Graphing quadratic functions (parabolas) in standard form f (x) =ax’ +bx+c

e  Graphing quadratic functions (parabolas) in vertex form f (x) =g (x - h)2 +k

e  Graphing quadratic functions (parabolas) in factored form or x-intercept form

e  Writing equations of quadratic functions in vertex form f (x) a(x h) +k

e Writing equations of quadratic functions in factored form f (x) =

e Converting a quadratic function from one form to another

a(x—n)(x=r)

e Determining the number of x-intercepts from a vertex form equation f (x) a (x h) +k

e Comparing parabolas based on “a”, “h”, and “k” in vertex form f (x) =@ (x - h) +k

e Writing an equation of a parabola based on a graph

e Finding the zeros of a quadratic function, i.e, solving 0 = a(x h) +k or 0=ax’ +bx+c or

0=(x—r1)(x—r2)

e The coordinates of x-intercepts
The coordinates of a y-intercept

e The minimum or maximum value of a quadratic function (the y-value at the vertex)

-b

e The symmetry of a parabola, the axis (line) of symmetry and its equation x =—

e Twin points as equidistant to the axis of symmetry
e The vertex and its coordinates
e The concavity of a parabola
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Graphing Quadratic Functions in Standard Form f (x) =ax’ +bx+c

1. Graph the parabola with quadratic equation f (x)=x’
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2. Graph the parabola with quadratic equation f(x)=x" -4
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3. Graph the parabola with quadratic equation f (x)=9- x
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4. Graph the parabola with quadratic equation f(x)=x" —4x
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—. 5. Graph the parabola with quadratic equation f (x)=x"+6x+9
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6. Graph the parabola with quadratic equation f (x)= 2 +6x+5
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7. Graph the parabola with quadratic equation f(x)=x"+6x+10
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| Graph the parabola with quadratic equation f (x)=2x"—6x—-8
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Graphing Quadratic Functions in Vertex Form
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9. Graph the parabola with quadratic equation f (x)=(x —l)2
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“™ 11. Graph the parabola with quadratic equation f (x)=(x- 3)2 +2
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12. Graph the parabola with quadratic equation f (x)=—(x +4)2 +2
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13. Graph the parabola with quadratic equation f (x)= —;-(x - 5)2 -4
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-~ 14. Graph the parabola with quadratic equation f (x)=2(x —5)2 +1
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Graphing Quadratic Functions in Factored Form or X-intercept form f(x)=a(x-r)(x-r,)

15. Graph the parabola with quadratic equation f(x)=(x-2)(x+2)
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16. Graph the parabola with quadratic equation f (x)=(x—-5)(x-1)
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. 17. Graph the parabola with quadratic equation f (x)=—(x—2)(x+4) ]
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Writing Equations of Quadratic Functions in Vertex Form f(x)=a(x- h)2 +k

18. Write a vertex-form equation of the parabola with vertex V (~6,3) and point P(2,35)
Y
y=a(x-¢) +3
Y= a(xre)r3
(2.38) 30z a (2l +3 == (. “+3
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19. Write a vertex-form equation of the parabola w1th vertex V (1,13) and point P( -3,-19)
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20. Write a ve/‘rtex -form equation of the parabola that is concave up and has 2 x-intercepts
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X ] y=2(e9m \:f"‘“‘v
\43#'3
21. Write a vertex-form equation of the parabola that is concave down and has 2 x-intercepts
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—~. 22. Write a Vertc}-.fgrm equation of the parabola that is concave up and has 1 x-intercept
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23. Write a vertex lfo rm equation of the parabola that is concave down and has no x-intercepts
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Writing Equatiohs of Quadratic Functions in Factored Form or X-intercept form

f(x)=a(x=n)(x-n)

24. Write a quadratic equation in factored form given the information. A parabola contains the points

(-2.0). (5.0) &(l’f) \ y= a(xF)(x-5) 2=6
X-lkTe.rccp Ny (V‘ao'hr Ude (\‘ -24.‘.\ .
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25. Write a quadratic equation in factored form given the information. A parabola contains the points

(2.0), (- 10) (3.2) = a (K- (x+) as

X=inTereep "'rét:c:ctr) U.rt.. 6.3) /
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26. Write a quadratic equation in factored form given the mformatlon A parabola contains the points
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27. Convert the quadratic equatlon f(x)=x*+6x+10 to verte)?form

F(X) = X #Ex+\D
£(x) = (x X +1)+co -9

£(x) = (X+3J(x+23) +8\ £(x) = (x+3) +

P




~—. Converting a quadratic function from one form to another

28. Convert the quadratic function f(x)=x*—-4x+7 to vertex form

L) = -ux )+ -k
£(Q = 6(-2\()('75 +3
£0d = (x-:\ +3 \/(213)

29. Convert the quadratic function f(x)=2x"+8x—3 to vertex form

F(x\ = 1({‘-#&7& +_h(\ -3 +8
20 = a(xr) s

\/(-Q\ﬂ

30. Convert the quadratic function f(x)=(x- 4)2 10 to standard form

£ x) = (x=9)(x- -0
£(0 = ¥ -‘m-‘t" +1 -10
£ = X =8x +¢

31. Convert the quadratic function f (x)== (x+4) +3 to w fér;r A
£(A = -‘-(x*‘r\/x-‘—‘f\ +3
P= & (st e) +3
£y = -i* S R
£n= L X+ @x + 1

32. Convert the quadratic function f (x) =(x+1)2 9 to factored form
£(H = Er)x+) =19
£l = xT#x+xti=9
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. 33. Convert the quadratic function f (x)=2x"+5x~12 to factored form

(R = (ax=2)(x+ ¢ )

Determining the Number of X-intercepts from a Vertex Form Equation

34, Without graphing, determine the number of x-intercepts of the parabola with equation
F(x)=3(x-1)" +2
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35. Without graphing, determine the number of x-intercepts of the parabola with equation

T @)= -3
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36. Without graphing, determine the number of x-intercepts of the parabola with equation
F(x)=-3(x-1)"+2
V(1 Thare &ve
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37. Without graphing, determine the number of x-intercepts of the parabola with equation
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~. Comparing Parabolas Based on “a”, “h” and “k” in f(x)=a(x- h)2 +k

38. How does the graph of f (x) = 2(x+5)2 +4 compare to the graph of f (x) = 3(x+ 1)2 —6 basedona
comparison of the “a” values? Vertex form is f (x) =da (x - h)2 +k Bﬁﬂ f o 6-»]:6( PN o OPM a]a'

1 .
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39. How does the graph of f(x)= 2(x+5)2 +4 compare to the graph of f(x)= 3(x+1)2 —6 basedon a

comparison of the “h” values? Vertex formis f (x) = a(x - h)2 +k

The Vertex of £(x) = 2(x+s) +% & V(-5 &)
here ar The verkx of €6 = 3(xr) =6 & V(-u=g)

40. How does the graph of f (x)= 2(x+5)2 +4 compare to the graph of f(x)= 3(x+1)2 —6 basedona

comparison of the “k” values? Vertex formis f (x) =a (x -~ h)2 +k
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Writing an Equation of a Parabola Based on a Graph
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41. For the parabola shown, write a quadratic equation in vertex form.
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—. 42. For the parabola shown, write a quadratic equation in vertex form.

\/(0'0) az2 )
£(x) = 2(x-6) *o
£( = 2x*

43. For the parabola shown, write a quadratic equation in vertex form.
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44. For the parabola shown, write a quadratic equation in vertex form.

V(28 a="% .
£(A=5 (x=3) *o
PR = (%=

12

gt
D oAb Gy D OO

v

S L]

S

I
(R

L=< v I 4 1] E
-
%

i W
»

Wy | | 600 0] @

i A
B

T
[ i

s
(<]




. 45. For the parabola shown, write a quadratic equation in factored form. T
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46. For the parabola shown, write a quadratic equation in factored form. NRENEN
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Finding the zeros of a quadratic function, i.e. solving 0=a(x- h)2 +k or 0=ax’+bx+c or

0=(x-7r)(x~n)

47. Determine the zeros of the quadratic function f(x)=(x—-6)(x+1),iesolve 0=(x—6)(x+1)

ﬂ\e_ Lered osVe 11\0. Vaol¥ ov The X-(Afe,rce'a"h*
WAZh ¢ When £ =0 o yCo,

Sove 6 = (e-¢)(x+)

X={=0 X+1=0 z‘e.zmr —
x=( ==\ X=6or K=

48. Determine the zeros of the quadratic function f(x)=(2x-3)(x+5),i.esolve 0=(2x-3)(x+5)

Solve o= (2x=-3)x+¥)

2%-3=0 or X+5=9

axe3 o N=TE
S
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™ 49. Determine the zeros of the quadratic function f (x)=2(x+ 1)2 -8, iesolve 0= 2(x+1)2 -8

JG(VQ o< z(x-&-\\‘-& t12= X7
2 = 2(x+) -(t2= X
Y :(x-ﬂ)z x=-l+2 or X =-1-2

= | . ==3
S = Jexs ) x zi;:w 2

) XSt er X=-3
50. Determine the zeros of the quadratic function f (x)=3(x-2) +12,iesolve 0=3(x—-2) +12

Clve 6 = 3(x-2\"+12
-\ = 3(&-9\:

-¢ = &-9)*

No reel 2erosr

51. Determine the zeros of the quadratic function f (x)=x’+3x,i.esolve 0=x"+3x

2
SJelve 0= % ¥3X

- o = x( X+3)_
oo\ eres
Sl - e xz;o or X= =3

52. Determine the zeros of the quadrat’c{unction f(x)=x"+10x+24, iesolve 0=x"+10x+24
slve 2
Lt A =0 o= xriortay
o = (x+4%\(x 4—.‘\

xXr4=0 X¥L=0 Zavrosr
X=-4% w==¢ X=-Y% or X=7C

53. Determine the zeros of the quadratic function f (x)=2x*-9x-18,i.esolve 0=2x*-9x—18
i S
Selve b= 2X=-TX~1)¢8
0 = (’JX +3)(x~-G)

2x+3=p X-¢=0
& 2x==3 x=¢ 2 evos
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